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°  A  tutorial  review  is  presented  of  sane  of  the  computer  methods  useful 
in  the  plastic  analysis  of  structures.  Each  method  is  illustrated  with  a 
trivially  simple  problem  which  can  be  solved  without  a  conputer  and  by  one 
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Applications  are  made  to  trusses,  frames,  grids,  arches,  and  plates. 
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ao  that  we  still  need  B  additional  equations. 


°-6  F6  0.268  u,  +  1.134 


defining  equations  would  show  that  the  incremental  load  AP  and  bar 


lapse-load  solution.  However,  it  will  not  always  be  so  obvious 


to  the  linear  programming  problem,  the  moments  will 


any  further  change  in  the  basis  would  predict  a  deformation  pattern  which  will  result  in  an  improved 


pattern  for  the  collapse  load.  FL0  .  2(2)  „^e  f+  =  4  (36a) 

If  the  grid  Is  larger  than  three-square  we  may  consider  the 

Three-square  grid: 

deformation  pattern  In  Pig,  6b.  The  work  equation  in  this  case  is 

FL8  -  2 19/4)  MB  f+  *  4.5  l  J6b) 


the  shear  forces  must  vanish: 


£T'K 


where  ;  and  p  are  parameters  to  be  determined,  and 


the  other  side  of  OC,  symmetry  demands  that  w,x  and 


«fnll  -  20*  -  1  +  mc)  w  -  -  SpU  -  x)  (65)  to  obtain  the  upper  bound 


function  evaluations. 


to  this  example  with  two  parameters,  one  begins  by  choosing  three 


obtainable  with  the  present  variables. 


and  g  did  not  satisfy  all  of  the  requirements  in  the  formal 


ful  tool  for  the  solution  of  many  different  types  of  problems  in 


Since  there  are  six  nodes  associated  with  triangle  j ,  the 


the  result  substituted  in  (95)  and  (97)  with  a  displaced  field  in  which  the  plate  deforms  into 


Elimination  of  the  shears  and  introduction  of  dimensionless  quantities 


Substitution  of  U05b|  in  the  equilibrium  Eq.  <1031  shows  that 


Now,  if  the  points  x.,  y.  are  fixed,  the  yield  Inequalities 


Eshbach  and  M.  Souders,  eds.  :  "Handbook  of  Engineering 


19.  O.  C.  ZienkiewJ.cz:  "The  Finite  Element  Method  in  Engi¬ 
neering  Science",  McGraw-Hill,  London,  1971. 
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Figure  4:  Wing  truss. 


Figure  12(b) 


bending  and  axial  stresses. 


Figure  17:  Seai -circular  pinned  arch  with  concentrated  load, 
(a)  Collapse  aode.  (b)  Free  body  diagraei. 


Figure  19:  Sample  plate  elements. 


